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Abstract
Parasite load in the Iberian ibex, Capra pyrenaica victoriae.— Parasitic infections in the Ibe-
rian ibex are common, serious and well documented. Most studies, however, focus on the 
subspecies Capra pyrenaica hispanica, found in the south and east of the Iberian peninsula, 
and few studies have investigated the subspecies Capra pyrenaica victoriae in the centre of 
the peninsula. Here we add to the information about C. p. victoriae, analyzing samples of 
this subspecies in the National Park of Sierra de Guadarrama. We found parasites in 97% 
of samples and identified a total of 11 helminth taxa. The most abundant genus in the analy-
sis was Muellerius. Despite the frequency of parasites, the general health of the population 
seemed good. 
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Resumen
Carga parasitaria de la cabra montés, Capra pyrenaica victoriae.— Las infecciones parasi-
tarias en las cabras montesas ibéricas son frecuentes, graves y están bien documentadas. 
Sin embargo, la mayoría de trabajos se centran en la subespecie Capra pyrenaica hispanica, 
distribuida por el sur y el este de la península Ibérica, mientras que hay pocos estudios 
dedicados a la subespecie presente en el centro de la península, Capra pyrenaica victoriae. 
Aquí aportamos información sobre C. p. victoriae, analizando muestras coprológicas de esta 
subespecie en el Parque Nacional de la Sierra de Guadarrama. Hemos encontrado parásitos 
en el 97% de las muestras e identificado un total de 11 taxones de helmintos. El género más 
abundante en los análisis ha sido Muellerius. En cualquier caso, la salud de la población 
parece, en general, buena de tal forma que las cargas parasitarias detectadas no influyen 
aparentemente de manera determinante en el estado de salud de la población. 
Palabras clave: Cabra montés, Parásitos, Parque Nacional, Muestra fecal 
Resum
Càrrega parasitària de la cabra salvatge, Capra pyrenaica victoriae.— Les infeccions parasitàries 
en les cabres salvatges ibèriques són freqüents, greus i estan ben documentades. Tanmateix, 
la major part de treballs se centren en la subespècie Capra pyrenaica hispanica, distribuïda 
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al sud i l'est de la península Ibèrica, mentre que hi ha pocs estudis dedicats a la subespècie 
present al centre de la península, Capra pyrenaica victoriae. Aquí aportem informació sobre C. 
p. victoriae després d'analitzar mostres coprològiques d'aquesta subespècie al Parc Nacional 
de la Serra de Guadarrama. Hem trobat paràsits en el 97% de les mostres i hem identificat un 
total d'11 taxons d'helmints. El gènere més abundant en les anàlisis ha estat Muellerius. En 
qualsevol cas, en general la salut de la població sembla bona, per la qual cosa les càrregues 
parasitàries detectades no influeixen aparentment de manera determinant en l'estat de salut 
de la població. 
Paraules clau: Cabra salvatge, Paràsits, Parc Nacional, Mostra fecal 
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Introduction
Parasitic infections in Iberian ibex are many and serious, and they are widely documented. 
This is borne out in the approximately 100 micro– and macroparasites described in data 
relating to the living populations in Spain (Pérez et al., 2006). Abomasal (Ostertagia spp. 
and Haemonchus spp.), intestinal (Nematodirus spp., Moniezia spp., Eimeria spp.), hepatic 
(Fasciola hepatica and Dicrocoelium spp.) (Pérez et al., 2006; Alasaad et al., 2008) and 
pulmonary parasites (Protostrongylidae sp., Dictyocaulus spp.) (Acevedo & Cassinello, 2009; 
Alasaad et al., 2009) are frequently detected in the individuals analyzed. 
Most studies on the species, however, correspond to the subspecies Capra pyrenaica 
hispanica (Cabrera, 1914), with very few works being related to subspecies C. p. victoriae 
(Cabrera, 1914) in the central peninsula (Moreno Casero et al., 2007; Ramajo Martin et al., 
2007; Barba, 2015). This work aims to characterize the pulmonary and digestive nematode 
fauna of C. p. victoriae in central Spain.  
Material and methods
In 2014, we collected 40 faecal samples of an Iberian ibex population in the National Park 
of Sierra de Guadarrama. Collection of faecal samples is a common technique to analyze 
the parasite load (Pfukenyi et al., 2007; Painer et al., 2011). This analysis limits the collec-
tion of parasites to particular groups (related to the digestive tract) and generally, to certain 
phases (eggs or larvae) that use the digestive system as a means of dispersion of infective 
forms. However, the collection of samples is easier and avoids the need to capture the 
individual (Marreros et al., 2012).
For the sampling collection, we followed a group of Iberian ibex and immediately collected 
defecation from the soil (Willisch & Neuhaus, 2009). All samples were collected in autumn, 
when the parasite prevalence is highest (Pérez, 2001), and bagged and labelled. Faecal 
samples were collected in the morning, stored at temperatures < 20°C, and analyzed the 
same day (Painer et al., 2011).
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We used Ritchie’s biphasic concentration method to locate the parasites in the faeces 
(Allen & Ridley, 1970). This standard technique, according to Kaufmann (1996), is useful 
for the later microscopic analysis of trematode and nematode eggs (Luzón et al., 2008). 
It uses 10% formalin and ethyl ether to remove the organic matter of parasitic elements 
(Beltrán et al., 2003) by performing successive centrifugations (Barba, 2015). This proce-
dure allows treatment of a considerable faeces mass, facilitating the identification of rare 
parasitic elements or parasites whose distribution is irregular in the faecal mass (Gibbons et 
al., 2009; Hendrix & Robinson, 2011). We examined 3 g of faeces (5 ml) from each sample 
to morphologically identify the parasites to genus level with the aid of an ocular micrometer 
at 40x and 100x magnification (Marreros et al., 2012). This morphological identification was 
performed using the keys proposed by Soulsby (1986), Kaufmann (1996), Van Wyk et al. 
(2004) and Gibbons et al. (2009). 
Due to the morphological similarity of the eggs of Nematodirus and Marshallagia spp., 
we were unable  to distinguish between them using the diagnostic methods applied in this 
study. Similarly, strongylid eggs other than Nematodirus/Marshallagia spp. were not further 
differentiated and should also be considered as ''gastrointestinal strongylids'' (Marreros et 
al., 2012).
Results 
We detected parasitic species in all but two samples. In total, we identified 11 helminth 
taxa (one trematode and 10 nematodes). The most abundant genus in the analysis was 
Muellerius sp., detected in 25 of the 40 samples analyzed (66%) (table 1).
Helminths were  detected in 97% of samples. Besides the genus Muellerius sp., the genera 
Skrjabinema sp. (42.11%) and Nematodirus/Marshallagia (23.68%) were also abundant as 
gastrointestinal strongylids (18.42%). The other genera detected were Bunostomum sp., 
Telodorsagia sp., Trichuris sp., Cooperia sp. and Ostertagia sp. Among bronchopulmonary 
nematoda, and beside Muellerius sp., the presence of the genus Dictyocaulus sp. (7.89%) 
was of note (table 1). We also found eggs of Ascaris sp. The fact that no species of this 
genus have been previously detected in this host suggests this is a spurious parasite, pos-
sibly explained bythe  goats' direct ingestion of eggs and its subsequent expulsion in faeces.
Cestodes were not detected in the analyzed samples and only one trematode, Dicrocoelium 
sp. (prevalence 2.6%) was identified (table 1).
Table 1. Parasites detected in Iberian ibex. The table shows taxa and prevalence (P) 
obtained (number of eggs or larves/total sample) (x100)
Tabla 1. Parásitos detectados en la cabra montés ibérica. La tabla muestra la prevalencia 
(P) obtenida (número de huevos o larvas/muestra completa) (x100).
Taxa                                   P(%)            Taxa                          P(%)
Dicrocoelium sp. 2.63
Cooperia sp. 2.63
Ostertagia sp. 8.5
Dictyocaulus sp. 7.89
Muellerius sp. 65.79
Bunostomum sp. 2.1
Nematodirus/Marshallagia sp. 23.68
Skrjabinema sp. 42.11
Gastrointestinal Strongyloides 18.42
Teladorsagia sp. 10.53
Trichuris sp. 2.63
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Discussion
Several studies have  analyzed parasites in an Iberian ibex population (Capra pyrenaica 
victoriae) in the central Iberian peninsula, particularly the work developed by Ramajo Martín 
et al. (2007) in Salamanca (west central Spain), Moreno Casero et al. (2007) in Extrema-
dura, and Barba (2015) in Sierra de Guadarrama. The total number of genera in our study 
was similar to these previous works despite the scarce number of samples analyzed and 
we detected two genera not previously mentioned for the subspecies. However, we did not 
detect cestodes, as occurred in two of the other studies where they showed a high preva-
lence (Moreno Casero et al., 2007; Ramajo Martin et al., 2007). These differences may be 
explained by the fact that  these two studies were based on the detection of adults through 
the analysis of tissues (mainly muscle), while our methodology focused on the coprological 
analysis of samples (Luzón et al., 2008). Although sedimentation is the best method to 
detect  eggs, most cestodes release the eggs in gravid proglottids, so they are very difficult 
to detect using traditional coprological techniques (Garijo et al., 2005).
The number of infected individuals in our study, however,  was high, with 97% of individuals 
showing at least one parasite compared to  other studies where the maximum percentage 
reached 72%. The techniques used for the concentration of parasites in the samples may 
have influenced this difference: we used Ritchie’s biphasic concentration method while Ra-
majo Martin et al. (2007) used zinc sulfate flotation methods and the Parfitt method (1958). 
Our values are even higher than the 92% of individuals detected in the study of Moreno 
Casero et al. ( 2007), possibly indicating a greater degree of parasitosis in the population 
in the Sierra de Guadarrama. 
Trematoda was limited to 3% of specimens. This value is higher than that detected in 
the Andalusian population but lower than the data obtained in previous works in this sub-
especies (Moreno Casero et al., 2007).
Muellerius sp. (Muller, 1889) was the most abundant genus detected in our study. 
This genus was also abundant in populations of C. p. hispanica (Pérez, 2001) and C. p. 
victoriae (Moreno Casero et al., 2007) in central Spain and in other species of the genus 
Capra (Marreros et al., 2012), but it has not been detected in the northern C. p. victoriae 
populations (McCraw & Menzies, 1986). 
It is the first time that the presence of genera Cooperia and Dyctiocaulus is cited for 
populations of C. p. victoriae. Dyctiocaulus has been described for the subspecies C. p. 
hispanica (Pérez et al., 2001) and other species of the genus Capra (Marreros et al., 2012) 
and the genus Cooperia, usual in domestic goats, has not been previously described for 
wild species. On the other hand, we did not detect other genus detected in other studies, 
such as Haemonchus, Trichostrongylus, Oesophagostomum (Moreno Casero et al., 2007). 
Overall, Nematoda were more abundant in populations of C. p. hispanica than in C. p. 
victoriae. However, the diversity of species was greater in C. p. victoriae than in the C. p. 
hispanica subspecies. 
Our findings add to the knowledge on intestinal and pulmonar parasites of Capra pyrenaica 
victoriae and show that although there are qualitative and quantitative differences between 
Iberian ibex subspecies, these do not seem particularly relevant.
112
Arxius de Miscel·lània Zoològica, 14 (2016): 108–113 Refoyo et al.
References
Acevedo, P. & Cassinello, J., 2009. Biology, ecology and status of Iberian ibex Capra 
pyrenaica. A critical review and research prospectus. Mammal Review, 39(1): 17–32.
Alasaad, S., Granados, J. E., Cano–Manuel, F. J., Meana, A, Zhu, Z. Q. & Pérez, J. M., 
2008. Epidemiology of fasciolosis affecting Iberian ibex (Capra pyrenaica) in southern 
Spain. Parasitology Research, 102: 751–755.
Alasaad, S., Morrondo, P., Dacal–Rivas, V., Soriguer, R. C., Granados, J. E., Serrano, E., 
Zhu, X. Q., Rossi, L. & Pérez, J. M., 2009. Bronchopulmonary nematode infection of Capra 
pyrenaica in the Sierra Nevada massif, Spain. Veterinary Parasitology, 164: 340–343.
Allen, A. V. & Ridley, D. S., 1970. Further observations on the formolether concentration 
technique for faecal parasites. Journal of Clinical Pathology, 23: 545–546.
Beltrán, M., Tello, R. & Náquira, C., 2003. Manual de procedimientos de laboratorio para 
el diagnóstico de los parásitos intestinales del hombre. Ministerio de Salud, Instituto 
Nacional de Salud, Lima.
Barba, M., 2015. Estudio Comparado de Métodos Coprológicos. Tesina de Licenciatura, 
Universidad Complutense de Madrid.
Garijo, M. M., Alonso, F. D., Martínez–Carrasco, D. & Ruiz De Ibánez, M. R., 2005. Tre-
matodosis y cestodosis en el ganado ovino de la región de Murcia (sureste de España). 
Revista Ibérica de Parasitología, 65(1–4): 55–61.
Gibbons, L. M., Jacobs, D. E., Fox, M. T. & Hansen, J., 2009. La Guía RVC/FAO para 
diagnóstico parasitológico veterinario: examen fecal para determinación de helmintos 
parásitos. [Accessed on 29 June 2016] http://www.rvc.ac.uk/Review/Parasitology_Spa-
nish/Index/Index.htm 
Hendrix, Ch. M. & Robinson, E., 2011. Diagnostic Parasitology for Veterinary Technicians, 
4th Ed. Elsevier Health Sciences, St. Louis.
Kaufmann, J., 1996. Parasitic infections of domestic animals: a diagnostic manual. Birkhäu-
ser Verlag, Basel.
Luzón, M., Santiago–Moreno, J., Meana, A., Toledano–Díaz, A., Pulido–Pastor, A., Gómez–
Brunet, A. & López–Sebastián, A., 2008. Parasitism and horn quality in male Spanish 
ibex (Capra pyrenaica hispanica) from Andalucía based on coprological analysis and 
muscle biopsy. Spanish Journal of Agricultural Research, 6(3): 353–361.
Marreros, N., Freyb, C. F., Willischc, C. S., Signerd, C. & Ryser–Degiorgis, M. P., 2012. 
Coprological analyses on apparently healthy Alpine ibex (Capra ibex ibex) from two Swiss 
colonies. Veterinary Parasitology, 186: 382–389.
Mccraw, B. M. & Menzies, P. I., 1986. Treatment of goats infected with the lungworm Mue-
llerius capillaris. The Canadian Veterinary Journal, 27: 287–290.
Moreno Casero, A. M.,  Gragera Slikker, A. C., Gómez Carmona, J. M., Gómez Carmona, 
R., Polvorosa, V., García Moreno, A., Vega, F. G., Montes Cortés, G. & Habela, M., 2007. 
Estudio parasitológico de la cabra montés (Capra pyrenaica victoriae) en la Reserva de 
Caza la Sierra (Cáceres). Actas Congreso Ibérico De Parasitología, 2007: 122.
Painer, J., Kaczensky, P., Ganbaatar, O., Huber, K. & Walzer, C., 2011. Comparative parasi-
tological examination on sympatric equids in the Great Gobi ''B''. Strictly Protected Area. 
European Journal of Wildlife Research, 57: 225–232. Doi:10.1007/s10344–010–0415–8
Parfitt, J., 1958. A techique for enumeration eggs and protozoan cyst in faeces farm animals 
in Britain. Laboratory Practice, 7: 353–356.
Pérez, J. M. (Coord.), 2001. Distribución, genética, y estatus sanitario de las poblaciones 
andaluzas de la cabra montés. Universidad de Jaén, Consejería de Medio Ambiente, Jaén. 
Pérez, J. M., Meneguz, P. G., Dematteis, A., Rossi, L. & Serrano, E., 2006. Parasites and 
conservation biology: the ''ibex–ecosistem''. Biodiversity and Conservation, 15: 2033–2047.
Pfukenyi, D. M., Mukaratirwa, S., Willingham, A. L. & Monrad, J., 2007. Epidemiological 
studies of parasitic gastrointestinal nematodes, cestodes and coccidia infections in cattle 
113
Arxius de Miscel·lània Zoològica, 14 (2016): 108–113 Refoyo et al.
in the highveld and lowveld communal grazing areas of Zimbabwe. Onderstepoort Journal 
of Veterinary Research, 74: 129–142.
Ramajo Martín, V., Pérez Sánchez, R., Ramajo Hernández, A. & Oleaga, A., 2007. Preli-
minary data about the parasitism caused by Protozoa, Helminths and Ticks in cervids 
and wild bovids from Salamanca (western Spain). Revista Ibérica de Parasitología, 67 
(1–4): 69–77.
Soulsby, E., 1986. Helminths, Arthropods and Protozoa of Domesticated animals, 7th ed. 
Leay Febiger, Philadelphia.
Van Wyk, J. A., Cabaret, J. & Michael, L. M., 2004. Morphologycal identification of nematode 
larvae of small ruminants and cattle simplified. Veterinary Parasitology, 119: 277–306.
Willisch C. S. & Neuhaus, P., 2009. Alternative mating tactics and their impact on survival 
in adult male Alpine ibex (Capra ibex ibex). Journal of Mammalogy, 90, 1421–1430.
